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ABSTRACT OF THE DISSERTATION 
 
Mental Health Disorders, Health Behaviors, and Attitudes Toward and the Use of  
Complementary and Alternative Medicine among Graduate Students 
 
By 
 
Michelle K. Chan 
Doctor of Philosophy in Nursing 
 University of California, Irvine, 2019 
Professor Lorraine S. Evangelista, Chair 
 
Background: There is a paucity of research describing the associations between 
mental health disorders, health behaviors, and attitudes and the use of complementary 
alternative medicine (CAM) among graduate students.   
Aims: To 1) compare mental health disorders (e.g., depression and anxiety), health 
behaviors (eating habits, sleep, exercise), and attitudes toward and the use of CAM of 
graduate students from different disciplines; 2) identify the most commonly used CAM 
modalities among graduate students; and 3) explore associations between 
sociodemographic variables (e.g., age, gender, discipline, social hierarchy), mental 
health disorders, health behaviors, and attitudes toward and the use of CAM. 
Methods:  An online survey was administered from June 2018 to March 2019 to 
graduate students at a western state university in the U.S. Validated instruments were 
 	 xii 
used to measure mental health disorders, health behaviors, attitudes toward and the 
use of CAM. One-Way ANOVA and chi-square were used to compare outcomes of 
interest and Pearson’s r and Spearman’s rho were used to explore bivariate 
correlations, respectively, depending on the level of measurement.  
Results:  A total of 256 graduate students completed the survey, 68% female, and 
represented Arts/Humanities (9%), Professional (27%), Science, Technology, 
Engineering, and Math (STEM) (32%), and Social Sciences/Social Ecology (31%) 
disciplines. Symptoms of depression scores were higher among students from 
Arts/Humanities, STEM, and Social Sciences/Social Ecology compared to those from 
Professional disciplines. Anxiety scores were highest among Arts/Humanities students 
when compared to all other disciplines. Eating at regular times during the day, getting 
adequate sleep, and increased exercise were associated with reduced symptoms of 
depression and anxiety. Older age was associated with worse attitudes about CAM 
while sleep, exercise, and attitudes toward CAM were correlated with the use of CAM. 
Discussion/Conclusion: Findings show that symptoms of depression and anxiety are 
highly prevalent among graduate students. This study highlights graduate students’ 
health behaviors and attitudes toward and the use of CAM that may compliment efforts 
of university administration in creating wellness programs that support mental health 
and potentially reduce mental health disorders.  
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CHAPTER 1: 
Introduction and Specific Aims 
 
Mental health disorders, such as depression and anxiety, are prevalent among 
graduate students and have been a major topic of concern at universities in the United 
States (U.S.) (University of California Office of the President [UCOP], 2017; Garcia-
Williams, Moffitt, & Kaslow, 2014). Approximately 35% of graduate students report 
experiencing symptoms of depression that meet the clinical threshold for major 
depressive disorder (UCOP, 2017). Graduate students are a unique, and usually older 
cohort of students with multiple familial and financial responsibilities (Hyun, Quinn, 
Madon, & Lustig, 2006), and distinct mental health concerns compared to 
undergraduate students (Garcia-Williams, Moffitt, & Kaslow, 2014). Despite this identity 
as a subpopulation, mental health disorders are still understudied. Even within the 
graduate student population, the prevalence of mental health disorders is not uniform 
and has shown differences between subgroups. Doctoral students in Ph.D. programs 
reported higher levels of depression than professional students (e.g., students in law, 
medicine) (the University of California, Irvine Graduate Division [UCI], 2017). When 
comparing Ph.D. vs. master’s programs, 46% and 28% of Ph.D. and master’s students 
met the clinical threshold for depression, respectively (UCI, 2017).  It is vital to shed 
some light on these differences and other factors that are associated with mental health 
in these subgroups as the consequences of mental health disorders can impact 
academic progress (UCOP, 2017) and productivity (Levecque, Ansel, De Beukelaer, 
Van der Heyden, & Gisele, 2017). 
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The link between mental health disorders and physical health has been 
established (Doherty & Gaughran, 2014) and health behaviors such as eating habits, 
sleep, and exercise were highly correlated with symptoms of depression and anxiety 
(Asmundson et al., 2013; Franzen & Buysse, 2008). Graduate school is an inherently 
stressful experience and health behaviors may lag by the wayside in favor of 
productivity. Not surprisingly, skipped meals, sleep hours, and exercise were identified 
as the top predictors of depression across academic programs (UCOP, 2017; The 
Graduate Assembly, 2014). Because of its potential effects on students’ mental health, 
elucidating eating habits, sleep, exercise, and their associations with closely related 
health practices such as attitudes toward and the use of complementary and alternative 
medicine (CAM), will potentially increase our understanding of mental health disorders 
among graduate students.  
Complementary and alternative medicine is a health care approach that blends 
conventional medicine (complementary) or substitutes non-mainstream practices 
(alternative) for healthcare practices outside of conventional Western medicine 
(National Center for Complementary and Integrative Health [NCCIH], 2017). Some 
commonly known CAM modalities include yoga, meditation, folk medicine, and 
aromatherapy (NCCIH, 2017). The use of CAM has shown positive and significant 
effects for improving symptoms of depression (Qureshi & Al-Bedah, 2013). Research 
has also shown that the use of CAM is higher among college students than the general 
adult population (Yeh, Davis, & Phillips, 2006). However, little is known about the 
associations between mental health disorders, health behaviors, and attitudes toward 
and the use of CAM, in the graduate student population. Sociodemographic variables 
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(e.g., age, gender identity, race and ethnic identity, and socioeconomic status) and 
educational status (e.g., discipline school) were the main conceptual covariates. 
Significance of the Study for Practice and Research 
Given the relationships between mental health disorders and health behaviors, it 
is important to explore additional factors that are associated with both. Furthermore, 
addressing graduate students’ health practices, during a time of transition into 
adulthood, may have potential implications for developing and maintaining healthy 
lifestyles that can promote mental health. Understanding these links may inform 
universities about potential strategies to promote mental health, potentially through 
CAM modalities, with the intent of enhancing academic success.  
Specific Aims 
The purpose of this exploratory descriptive study was to investigate relationships 
between sociodemographic characteristics, mental health disorders, health behaviors, 
and attitudes toward and the use of CAM in 256 graduate students at a large research 
university in the western U.S. 
 The specific aims of the study were to:  
1. Compare mental health disorders (e.g., depression and anxiety), health 
behaviors (e.g., eating habits, sleep, exercise), and attitudes toward and the use 
of CAM of graduate students from different disciplines 
2. Identify the most commonly used CAM modalities among graduate students 
3. Explore associations between sociodemographic variables (e.g., age, gender, 
discipline, race and ethnicity, and socioeconomic status), mental health 
disorders, health behaviors, and attitudes toward and the use of CAM. 
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Summary of Chapter 1 
This study explored and described graduate students’ sociodemographic 
characteristics, mental health disorders, selected health behaviors, and their attitudes 
and the use of CAM. A better understanding of these interrelated variables is essential 
for recognizing factors that are potentially associated with graduate students’ mental 
health and well-being that may potentially inform future design of interventions for 
graduate students struggling with mental health disorders.  
The dissertation will be presented using seven chapters. The first chapter serves 
as an introduction to the specific aims of the project. The second chapter provides a 
comprehensive review of the background and significance of mental health disorders 
among graduate students. The third chapter describes the conceptual framework. The 
fourth chapter describes the research methodology including recruitment, study 
procedures, data collection methods, instruments, and data analyses. The fifth and sixth 
chapters present the results, discussion, and an overall synthesis of the study findings 
with implications for practice and recommendations for the future. 
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CHAPTER 2: 
Background and Significance 
Introduction to Chapter 2 
 
 This chapter presents characteristics of the graduate student population and 
delves into the two most common mental health disorders --depression and anxiety -- 
and its relationships with health behaviors (e.g., eating habits, sleep, exercise). Finally, 
attitudes toward and use of CAM will be summarized to highlight studies that use CAM 
to address mental health disorders.  
Graduate Student Characteristics 
Graduate students are individuals pursuing a post-baccalaureate degree 
including Ph.D. (i.e., doctoral), master’s, and professional students (e.g., law and 
medicine). The university experience for graduate students is unique. In addition to 
attending classes and completing the practicum, graduate students are older and are 
involved with conducting university research as research assistants and/or teaching 
assistants while simultaneously pursuing their own academic interests. A graduate 
degree requires years of guided instruction to design and conduct an independent 
research study in order to complete a thesis and/or a dissertation.  
Mental Health Disorders: An Overview 
Mental health disorders are a public health concern and are a leading cause of 
disease burden in the U.S. (Cox & Sawyer, 2017; Murray et al., 2013). The 2017 
National Survey on Drug Use and Health by the Substance Abuse and Mental Health 
Administration (SAMHSA) reported that mental health disorders affected 46.6 million 
adults aged 18 and older which equates to one in five adults in U.S. (SAMHSA, 2018). 
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Mental health disorders are characterized by changes in mood, thought, or behavior 
(Murray et al., 2013; Bentley, Pagalilauan, & Simpson, 2014) and meet the diagnostic 
criteria within the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 
(National Institute of Mental Health [NIMH], 2017). The NIMH (2019c) categorizes 
mental health disorders into two categories, any mental illness, and serious mental 
illness. The NIMH (2019c) used an all-encompassing definition for any mental health 
disorders and includes a mental, behavioral, or emotional disorder, while serious mental 
health disorders are defined as conditions that result in functional impairment that limits 
major life activities.  
Depression and anxiety are two of the most common mental health disorders in 
the U.S. (NIMH, 2019b). The NIMH (2019b) defines depression as “a period of at least 
two weeks when a person experiences a depressed mood or loss of interest or pleasure 
in daily activities.”  Anxiety is defined as a related behavioral disturbance created by an 
object or situation (NIMH, 2019a). Depression and anxiety were ranked by the World 
Health Organization (WHO) as the first and sixth, largest contributors to non-fatal health 
loss, respectively (WHO, 2017). The SAMHSA (2018) reported a prevalence of 13.1% 
of young adults aged 18-25 years and 7.7% adults aged 26-49 years with a major 
depressive episode. In adults aged 18 or older with a major depressive episode, 64% 
reported severe impairment (NIMH, 2019b). The WHO (2008) reported that that mental 
health disorders accounted for approximately one-half of the disease burden in young 
adults (Hunt & Eisenberg, 2010). Among adults in the U.S., the prevalence of mental 
health disorders was higher in women than men (NIMH, 2017). Young adults, aged 18-
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25 years, had the highest prevalence of mental health disorders (22.1%) when 
compared to other age groups (NIMH, 2017). 
Mental Health Disorders among Graduate Students 
Among university and college students, the prevalence of mental health 
disorders has increased over the past few decades (Bentley, Pagalilauan, & Simpson, 
2014; American College Health Association [ACHA], 2009).  Approximately one-third of 
college students reported having mental health disorders (UCOP, 2017; Eisenberg, 
Gollust, Golberstein, & Hefner, 2007; Zivin, Eisenburg, Gollust, & Golberstein, 2009) 
and overwhelmingly included experiences of depression and anxiety (ACHA, 2009). In 
2014, the National Survey of Counseling Center Directors reported that 52% of students 
receiving care had severe psychological problems; this reflects a sharp rise from 44% 
reported in 2013 and 16% reported in 2000 (American Psychological Association [APA], 
2017). In one study, one-third of college students (n = 5,356) reported feeling depressed 
(Eisenberg et al., 2007). These high levels of mental health disorders among college 
students were concerning and were higher than age-matched adults in the general 
population (Irbrahim, Kelly, Adams, & Glazebrook, 2013).  
Historical research showed that graduate students experienced high levels of 
stress that were more intense than their undergraduate counterparts (Solmon, 1976; 
Halleck, 1976).  However, studies assessing mental health disorders in students are 
mostly classical and focus mainly on traditional college students or are limited to the 
undergraduate population (Buchanan, 2012). Despite that, it has been well-documented 
that graduate students reported a multitude of challenges that impact their mental 
health. Over the years, research policy observers and university administrators have 
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voiced concerns that the high rates of mental health disorders in graduate students may 
be influenced by research conditions (Levecque, Anseel, Beuckelaer, Van der Heyden, 
& Gisle, 2017). In 2016, a study of 5356 graduate students showed that financial 
concerns, poor mentor relationships, and program bias were positively correlated with 
depression, while social support in general, support from the department, and optimism 
about career prospects were negatively correlated with depression (UCOP, 2017).  
Within the graduate student population, the prevalence of mental health 
disorders is not uniform and has shown distinct differences between subgroups. 
Doctoral students reported higher levels of depression than professional students (e.g., 
Law and Medicine). When comparing Ph.D. vs. master’s programs, 46% and 28% of 
Ph.D. and master’s students met the threshold for the presence of clinically significant 
depressive symptoms, respectively (UCOP, 2017). Within the limited literature on 
graduate student mental health, the studies overwhelmingly used samples of medical 
students and rarely focused on anxiety levels (Dyrbye, Thomas, & Shanafelt, 2006; 
Clark & Zeldow, 1988). In medical students, female gender (Clark & Zeldow, 1988; 
Goebert et al., 2009) and experiencing a major illness in the past 12 months (Zoccolilo, 
Murphy, & Wetzel, 1986) were predictors of higher depressive symptoms, although 
causes of distress remained unknown (Dyrbye, Thomas, & Shanafelt, 2006). Without 
making the general distinctions between graduate and undergraduate students, 
previous studies on mental health omit the nuances in increased responsibility, 
lifestyles, and student experiences that make graduate and undergraduate students 
different.  
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Health Behaviors of Graduate Students 
Understanding health behaviors among graduate students have important 
implications for improving mental health. In 2017, the UCOP reported that overall 
health, skipped meals, sleep hours, and exercise were top predictors of depression 
across academic masters, doctoral, and professional students. This was not surprising 
as physical and mental health are closely linked and health symptoms related to 
depression (e.g., sleep and eating disturbances) are well established (Tsuno, Besset, & 
Ritchie, 2005). It is possible that graduate students may feel that addressing mental 
health can help alleviate some physical health symptoms (UCOP, 2017).  
 Eating Habits. There is an established bidirectional link between mental health 
disorders and unhealthy eating habits (Martins, Monteze, Clarge, Ferreira, & Teixeira, 
2019). Research suggests that eating regular meals improved health benefits such as 
better lipid carbohydrate metabolism and insulin regulation (Farshchi, Taylor, & 
Macdonald, 2004). Despite the known costs and benefits of healthy eating habits, 
research on the graduate student population report that over one-quarter of 
respondents experienced food insecurity (i.e., worried about running out of food and 
whether the food they purchased would not last until they had money to buy more) over 
the past year (UCOP, 2017). In medical students, skipping meals was associated with 
higher depressive symptoms while positive eating habits were more frequent in non-
depressive students (Yilmaz et al., 2013). Prevalence of meal skipping was between 5 
and 83% among young adults who perceived that lack of time was the strongest 
correlate of meal skipping (Pendergast, Livingstone, Worsley, & McNaughton, 2016). 
Irregular eating behavior was also associated with poorer diet quality (Timlin & Pereira, 
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2007) and young adults are vulnerable to unhealthy eating habits as their 
responsibilities increased in this stage of life (Deshmukh-Taskar, Radcliffe, Liu, & 
Nicklas, 2013). Dietary guidelines for preventing depression recommend limiting the 
intake of ‘fast foods’ and ‘processed foods’ (Opie et al., 2017).  However, lack of time 
due to competing graduate school and personal responsibilities make fast food options 
the only options for some students.  
Sleep. Sleep disturbances have been well documented among people with 
depression. A review estimated that 90% of people with depression reported complaints 
of sleep quality (Tsuno et al., 2005), and vice versa, depression is over-represented 
among people with sleep disorders (Franzen & Buysse, 2008). Daytime sleepiness and 
fatigue are also two common symptoms of depression. Taken together, the effects of 
sleep disturbances can potentially impact productivity and academic progress. The 
bidirectionality of sleep disturbances and depression make it difficult to determine 
cause-and-effect relationships. However, studies have observed that the presence of 
sleep disturbances increased the severity, duration, and relapse rates for depression 
(Franzen & Buysse, 2008). Furthermore, sleep problems have been identified as both a 
symptom of and a prodromal syndrome to depression, suggesting a link in depression 
pathogenesis (Franzen & Buysse, 2008; Ohayon & Roth, 2003). Sleep problems can 
occur prior to depressive symptoms. Forty percent and 22% of individuals with 
depression reported that insomnia appeared before or at the same time as other 
depressive symptoms, respectively (Perlis, Giles, Buysse, & Kupfer, 1997; Ohayon & 
Roth, 2003). In a longitudinal study of over 1000 male medical students, insomnia and 
difficulty sleeping increased the risk for subsequent depression under times of stress 
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during medical school (Chang, Ford, Mead, Cooper-Patrick, & Klag, 1997). Similarly, 
large longitudinal studies of young adults reported that insomnia increased the risk for 
depression (Buysse et al., 2008; Breslau, Roth, Rosenthal, & Andreski, 1996).  
Fortunately, sleep was identified as a potentially modifiable factor for maintaining 
depression remission and possibly preventing depression (Franzen & Buysse, 2008). 
Both pharmacologic and nonpharmacologic therapies have been used to treat sleep 
disturbances. In clinical trials, treating sleep disturbances have been shown to enhance 
patients’ responses and compliance with antidepressants (Krystal et al., 2007; Smith, 
Londborg, Glaudin, & Painter, 2002). Cognitive behavioral therapy for insomnia 
improved sleep for both primary insomnia and for comorbid psychiatric conditions 
(Smith, Huang, & Manber, 2005; Manber et al., 2008). Furthermore, a combination of 
brief, symptom-focused cognitive behavioral therapy, and antidepressant medication 
was effective for treating depression with comorbid insomnia (Manber et al., 2008), 
although further controlled trials are warranted (Franzen & Buysse, 2008).  
Exercise. Current U.S. guidelines for exercise recommend that adults 
accumulate 150 minutes of moderate-to-vigorous exercise every week (U.S. 
Department of Health & Human Services [HHS], 2017). However, only one in three 
adults met these standards (HHS, 2017). Likewise, only 48% of graduate students 
reported that they exercised at least three times a week while a 2015 Gallup poll 
showed that 52.5% of adults and 64.5% of young adults reported exercising at least 
three times per week (Riffkin, 2015). Exercise and its link to maintaining and enhancing 
mental health have been well-documented and involve both aerobic (e.g., jogging) and 
anaerobic exercises (e.g., resistance training) (Asmundson et al., 2013). Cross-
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sectional and prospective longitudinal studies have shown associations between 
physical inactivity and mental health disorders (Ströhle, 2009; Abu-Omar, Rütten, & 
Lehtinen, 2004). A meta-analysis revealed that participants who completed aerobic 
exercises and used large muscle groups (e.g., jogging, walking) of moderate and low 
intensity for 15 - 30 minutes at least three times a week showed the greatest reductions 
in anxiety and depression (Guszkowska, 2004). A study in university students reported 
that participants felt a decrease in anxiety after exercise when compared to those who 
did not exercise (Bibeau, Moore, Mitchell, Vargas-Tonsing, & Bartholomew, 2010). 
Research has also shown a strong relationship between exercise and improved sleep 
(Faulkner & Taylor, 2005); particularly in people with depression and anxiety 
(Youngstedt, 2005).   
Understanding the extent to which graduate students participate in healthy or 
unhealthy behaviors can potentially help inform universities about targeted interventions 
for preventing mental health disorders. Health behaviors and mental health have a 
bidirectional relationship; health behaviors are modifiable risk factors for depression and 
anxiety. The use of nonpharmacologic interventions, such as the use of CAM may offer 
some respite during times of stress during graduate school and potentially help students 
establish healthy lifestyles that they can carry forth, post-graduation.  
Attitudes Toward and the Use of Complementary and Alternative Medicine 
Complementary and alternative medicine broadly describes the use of health 
care approaches outside of mainstream Western medicine and is a term that 
encompasses both health practices and the use of products (National Center for 
Complementary and Integrative Health, 2017). The use of CAM in adults is widespread, 
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yet distinct among subpopulations. In 2007, a national study found that 38% of adults 
(representing 83 million people) in the U.S. reported using CAM within the past twelve 
months and spent $33.9 billion in out-of-pocket money on CAM modalities (Barnes, 
Bloom, & Nahin, 2008). Among subpopulations within the U.S., CAM use was highest in 
American Indian/Alaska Natives (50.3%), followed by non-Hispanic Whites (43.1%), 
Asians (39.9%), Blacks (25.5%) and Hispanics (24%) (Ni, Simile, & Hardy, 2002). The 
most commonly used approaches include natural products and mind-body practices 
(e.g., deep breathing, yoga, tai chi, qi gong, chiropractic or osteopathic manipulation, 
meditation, massage, special diets, homeopathy, progressive relaxation, and guided 
imagery) (Ni, Simile, & Hardy, 2002). In the past 20 years, the acknowledgment of mind-
body relationships has led to important integrated models that show the connections 
between CAM and mental health disorders.  
The use of CAM among college students is also pervasive and is even higher 
than the percentages found in the general adult population (Walker et al., 2017). In 
response to a 2016 survey on graduate student mental health, university administrators 
recommended offering yoga and meditation – two CAM modalities – to encourage 
wellness practices and educate graduate students about health (UCOP, 2017). In a 
study of healthy graduate students, Field et al. (2010) observed that a single 20-minute 
session of Tai chi or yoga increased relaxation and decreased anxiety during class. 
Streeter et al. (2010) reported that participants who participated in yoga for 60 minutes 
three times a week over the course of 12 weeks reported greater improvements in 
mood and decreased anxiety than in the group that used walking as exercise. 
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Along these lines, college students use meditation at a similar rate and use 
acupuncture, homeopathy, massage therapy and yoga at higher rates than the general 
U.S. population (Walker et al., 2017; Nowak & Hale, 2012). Attitudes toward and use of 
CAM in students have been favorable (Akan et al., 2012; Walker et al., 2017; Cinar, 
Akduran, & Kose, 2017; Lie & Boker, 2006). However, studies to date have focused on 
students in the health profession programs with some studies focusing on a 
combination of undergraduate and graduate students; unfortunately, there was a 
general lack of distinction between graduate and undergraduate students. 
Understanding graduate students’ attitudes toward and the use of CAM will help inform 
whether students use CAM modalities and whether CAM should be considered for 
promoting health behaviors. More importantly, findings can potentially inform 
universities of graduate students’ health practices and help guide the design of 
strategies to support their academic success. 
Summary of Chapter 2 
Mental health disorders in graduate students have shown alarming trends and 
have been understudied, compared to the general college population (Garcia-Williams, 
Moffitt, & Kaslow, 2014). The bidirectional relationship between health behaviors and 
mental health is reflected in eating habits, sleep, exercise, and may have implications 
for reducing symptoms of depression and anxiety. Complementary and alternative 
medicine modalities have not been well studied in the graduate student population, 
especially between academic disciplines, and attitudes toward and use of CAM may 
help researchers understand the extent of its utility in improving health behaviors and 
reducing mental health disorders. 
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CHAPTER 3: 
Conceptual Framework 
Introduction to Chapter 3 
 This chapter highlights the Social Ecological Model as a conceptual framework to 
guide this study. The Social Ecological Model posits that a phenomenon is influenced 
by an interaction of five domains and thus, multilevel approaches to improving health 
should address these layers. Understanding the factors that may influence graduate 
students’ health behaviors and attitudes toward and the use of CAM is an essential first 
step toward developing programs to support mental health. This dissertation focuses on 
the intrapersonal domain within the Social Ecological Model.  
The Social Ecological Model 
The Social Ecological Model (Sallis et al., 2006) describes how multilevel 
approaches can influence an individual’s behavior. Those levels include the 
intrapersonal, interpersonal processes, institutional factors, community factors, and 
public policy. The model was based on Bronfenbrenner’s (1979, 1993) ecological 
framework for human development and describes how human beings create the 
environments in which they live. This model has been expanded in health behavior 
research and contributes powerful heuristic properties (Renn, 2003). That is, the model 
can help investigators understand the processes that lead up to possible outcomes. The 
intrapersonal domain represents the individual and involves demographics, biological, 
and psychosocial factors. The interpersonal attributes include cultural factors and social 
support. The institutional/organizational environment describes interactions with nature, 
facilities, financial costs, and access to services such as healthcare. The community 
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level describes factors such as cultural values, norms, interaction with health 
campaigns, and prevention activities. And the policy level describes the rules and 
regulations to which individuals are subjected (Sallis et al., 2006).  
The concepts in this dissertation are nested within the Social Ecological Model 
intrapersonal domain, that is, this dissertation study evaluated mental health disorders 
and its relationships with individual students’ health behaviors, attitudes toward and the 
use of CAM (See Figure 1). Prior research has cited the Social Ecological Model to 
evaluate mental health (Reupert, 2017) and has been used to expand on the idea that 
mental health treatment should not exist in a vacuum (Fletcher, 2017; Isobel, Pretty, & 
Meehan, 2017). Recovery models for mental health have been criticized for implicitly 
focusing on individualism rather than acknowledging other processes that can impact 
mental health (Price-Robertson, Obradovic, & Morgan, 2017). This dissertation study 
was designed to recognize and address mental health and health behaviors in the 
context of the interactive characteristics of individuals within a larger social system 
(Golden & Earp, 2012). Each domain is nested within each other and represents 
another layer of consideration for studying mental health and health behaviors in 
graduate students. The study focused on the intrapersonal domain and included 
demographics, health behaviors (eating habits, sleep, exercise), attitudes toward and 
the use of CAM. These variables are measured within the individual, using self-reported 
data.   
Summary of Chapter 3 
The Social Ecological Model was used to guide this study and its aims. Of the 
five domains of the model, the study focused on the intrapersonal domain and 
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examined individualistic factors within the graduate student and their relationships with 
mental health disorders.  
 
Figure 1.  
 
Social Ecological Model: Framework for Mental Health, Health Behaviors, and Attitudes 
Toward and the Use of CAM in Graduate Students  
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CHAPTER 4:  
Research Design and Methods 
Introduction to Chapter 4 
 The purpose of this chapter is to review the methodological rationale for the 
research design used to study graduate student mental health disorders, health 
behaviors, attitudes toward and the use of CAM. This chapter will describe the setting, 
description, and recruitment of the sample, procedures, measures, analytical plan, and 
responsible conduct of research.  
Overview and Design 
This exploratory cross-sectional study described the mental health disorders, 
health behaviors, attitudes toward and the use of CAM in 256 full-time graduate 
students at a single research-intensive R1 university. This study was initiated to answer 
questions about mental health disorders and selected health behaviors of the graduate 
student population and to describe students’ attitudes toward and the use of CAM. The 
researcher worked cooperatively with graduate program officers and faculty advisors to 
implement the study and reach a representative sample of participants. The study used 
online survey methods to collect data.  
Setting 
Full-time graduate students were recruited from an R1 university in the Western 
U.S. with an average annual enrollment of approximately 5,190 graduate students. 
Participants were enrolled and completed the study instruments through an online 
survey accessible through their own internet connection. The survey was housed within 
a secure university recognized data collection tool.  
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Description and Recruitment of Participants 
This study examined the data from 256 graduate students. Participants were 
recruited over the course of a single academic year. The known racial and ethnic 
categories for domestic graduate students within the university are: 34.8% non-Hispanic 
White; 25.7% unknown/declined to state, 23.1% Asian/Pacific Islander, 10.9% Hispanic, 
3.1% non-Hispanic Black, and 2.4% American Indian/Alaska native. Participant 
characteristics for this study were representative of the racial and ethnic breakdown 
within the university. Students were eligible if they met the inclusion criteria. 
Inclusion and Exclusion Criteria. Students aged 18 years and over were 
eligible for the study. Potential participants under the age of 18 were considered 
adolescents and some study measures would not have been relevant to them (e.g., 
smoking behavior and drinking more than two alcoholic beverages a day). Students 
enrolled at the university as full-time graduate students, i.e., studying toward a 
professional or terminal degree, were eligible. Only full-time graduate students, defined 
as full tuition- and fee-paying students, were eligible to participate in the study. Other 
types of enrollment, such as part-time status, on leave of absence, extension students, 
and filing fee status students were not eligible. Their inclusion could have introduced 
variability to the outcomes that may not be attributed to the independent variables of the 
study (e.g., ineligibility for using on-campus resources, no access to professional 
development programs, not required to show proof of healthcare insurance coverage). 
Participants were required to understand and communicate in English as all study 
measures were only available in English. Participants were required to have the ability 
to access the internet to complete the online questionnaire. No study identifiers were 
 	 20 
collected and access to the internet was critical to maintaining anonymity. There were 
no exclusionary criteria.  
Sampling Strategy and Recruitment. A convenience and snowball sampling 
strategy was used to identify potential participants and recruit the sample. All strategies 
used online methods of communication and were approved by the University of 
California, Irvine Institutional Review Board (IRB).  
The recruitment language was posted to a weekly email update sent by the 
Graduate Division to all enrolled graduate students. To increase the opportunity 
students would see the recruitment language, Graduate Advisors, Graduate Program 
Officers, and Counselors from all graduate departments were contacted by email and 
asked to forward the recruitment email to their graduate students. They were asked to 
send one introductory email and a final call for participants after two months. Social 
media via Facebook was also utilized to increase study visibility; two posts, one 
introductory and a final call, were uploaded to the researcher’s personal page. Elected 
council members of the graduate student government were also contacted for advice 
and help with disseminating the recruitment language.  
For all methods of outreach, potential participants were offered to participate with 
the same recruitment language and to click on the survey link to view the implied 
consent and information describing the study. After clicking on the link, potential 
participants were redirected to the survey data collection platform.  
Nature of Consent. Approval to conduct the study was obtained from the UCI 
Human Research Protections unit in the Office of Research (HRPOR) Institutional 
Review Board (IRB). Potential participants were approached through online invitations 
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to participate in the survey that included information about the study, the contact 
information of the researcher and the HRPOR, for questions they may have about the 
study and a link to the survey. Informed consent was waived and the IRB approved a 
method for implied consent through survey completion. Implied consent was deemed 
necessary because a signed consent would have been the only identifying document for 
the study and would have created unnecessary identifiable data. 
Sample Size and Considerations. For this exploratory study, the Hertzog 
(2008) general sample size guideline was used to recruit 10 to 40 participants per 
group. The participant groups were divided into four disciplines (e.g., Arts/Humanities, 
Professional, Science, Technology, Engineering, and Math (STEM), Social 
Sciences/Social Ecology), thus suggesting that a sample size between 40 and 160 was 
adequate for the aims. The final sample included 256 graduate students.  
Procedures 
The researcher performed all functions of the study including screening for 
eligibility, participant recruitment, data collection, and data analysis. The survey 
consisted of self-report data using well-validated instruments consisting of 104 
questions, however, this dissertation reports on responses to select measures and 
questions. The average questionnaire completion time was approximately 10-15 
minutes. The online survey was open for participation from May 2018 until March 2019 
to ensure enough power to test the hypotheses.  
Data were collected using the Research Electronic Data Capture (REDCap) 
system, an online survey, and data management platform. REDCap is a secure web-
based application for building and managing databases, sponsored by a consortium of 
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118 research institutions (Harris et al., 2009). REDCap offers a streamlined process for 
building databases, an interface for data collection, and validation and automated export 
procedures for downloading data to statistical packages (Harris et al., 2009). 
Additionally, REDCap is compliant with the Health Information Portability and 
Accountability Act 1996 (HIPAA), which requires that protected health information be 
secured from inappropriate disclosure (Vanderbilt, 2019).  
Graduate students were offered participation in an online raffle for one of four 
$10 gift cards to an e-commerce site, amazon.com. Upon completion of the survey, 
participants were directed to a separate link to enter the raffle. According to the 
California Department of Consumer Affairs, students who were eligible but who chose 
not to participate were still able to enter into the raffle by contacting the researcher 
(University of California, Irvine Office of Research, 2019). The contact information used 
to enter the raffle was kept in a separate file from the survey data to prevent collecting 
personally identifiable information from linked to the survey responses.  
Measures 
Mental Health Disorders. Mental health disorders were measured using reports 
of symptoms of depression and anxiety. Both depression and anxiety are commonly 
reported in studies of mental health among graduate and undergraduate students, 
including national studies from the National College Health Assessment and the 
National Survey on Drug Use and Health (UCOP, 2017).  
Depression. Symptoms of depression were measured using the Center for 
Epidemiological Studies Depression Scale-Revised (CESD-R). The CESD-R is an 
updated version of the CES-D (Radloff, 1977) and was chosen because it is a relatively 
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short measure and has been used in several studies of students within this university 
system (UCOP, 2017; The Graduate Assembly, 2014). Additionally, the CESD-R was 
chosen for this study because it did not measure suicidality, which would have 
introduced participant confidentiality and ethical issues for reporting. The CESD-R is a 
20-question instrument in the public domain that asked respondents to rate the 
frequency of experiencing depressive symptoms nearly “every day for two weeks,” (four 
points) “five to seven days,” (three points) “three to four days,” (two points) “one to two 
days,” (one point) or “not at all/less than one day” (no points) (The Center for Innovative 
Public Health Research [CIPHR], 2018). The symptoms were summed for a composite 
score. The range of scores possible is between zero and 60. The CESD-R depressive 
symptoms were grouped into nine different categories as defined by the American 
Psychiatric Association Diagnostic and Statistical Manual, fifth edition –sadness, loss of 
interest, appetite, sleep, thinking/concentration, guilt, tired, movement, and suicidal 
ideation (CIPHR, 2018). A score of 16 or higher indicates the presence of clinically 
significant depressive symptoms (Eaton et al., 2004). The CESD-R has been validated 
in multiple populations, including adults (Comstock & Helsing, 1976), a large community 
sample, and undergraduate students (Van Dam & Earleywine, 2011). Cronbach’s α was 
0.94 for this study.  
Anxiety. The six-item short form of the Spielberger State-Trait Anxiety Inventory 
(STAI) was used to measure anxiety and was derived from the original version with 20 
questions. Given the fast-paced nature of the quarter system, competing research and 
teaching obligations, graduate students may have been more receptive to completing a 
survey that had fewer questions. The STAI was conceptualized to measure anxiety as 
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both the transient state of arousal and the presence of anxiety (Spielberger, Gorsuch, 
Lushene, Vagg, & Jacobs, 1983; Tluczek, Henriques, & Brown, 2009). The self-reported 
instrument asked respondents to rate the intensity of current feelings “at this moment” 
on a scale from “not at all,” “somewhat,” “moderately,” to “very much” (Marteau & 
Bekker, 1992). The scores of the STAI were summed to create a composite score 
ranging from 20 to 80, with normal scores between 34 and 36, and higher scores 
indicating higher levels of anxiety.  
The STAI short form was chosen for this study to reduce the subject burden and 
potential survey fatigue. Previous validation and reliability studies reported the benefits 
of using the STAI short form to decrease subject burden and increase the quality of the 
findings with subject completion of the survey (Tluczek, Henriques, & Brown, 2009). The 
STAI was originally developed using medical and nursing students and is strongly 
correlated with its original full-length version (r = .95) and found to be reliable (α = .91) 
(Spielberger, Gorsuch, & Lushene, 1970; Marteau & Bekker, 1992). Cronbach’s α for 
this study was 0.85.  
Health Behaviors. Health behaviors were selected from previous reports that 
identified predictors of mental health. The UCOP (2017) reported that eating habits 
(operationalized as skipped meals), sleep hours, and exercise were significant 
predictors of depression. For this study, these constructs were operationalized using 
items drawn from the Personal Lifestyle Questionnaire (PLQ). The original PLQ is a 24-
item instrument that measures health promotion activities, also known as positive health 
practices, and was guided by the Hochbaum (1970) and Rosenstock’s (1966) Health 
Belief Model (Brown, Muhlenkamp, Fox, & Osborn, 1983). The instrument asks subjects 
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to respond to the extent of their participation in health behavior activities (exercise, 
substance use, nutrition, relaxation, safety, and general health promotion) using a four-
point Likert-type scale. Participants rated whether they “regularly,” “occasionally,” 
“infrequently,” or “never” participated in these activities. The items were chosen to 
represent health behaviors were eating habits (Eat at regular times during the day), 
sleep (Get adequate sleep), and exercise (Climb at least 5 flights of stairs or walk 1 mile 
each day). The PLQ has been tested in college students aged 18 to 21 years of age 
and α coefficient of 0.72 and 0.73 in younger college students and adolescents, 
respectively (Aryes, 2007; Aryes, Atkins, & Mahat, 2010).  
Attitudes Toward and the Use of Complementary and Alternative Medicine.  
Attitudes Toward CAM. Attitudes toward CAM was measured using the Holistic 
Complementary and Alternative Medicine Questionnaire (HCAMQ) (Hyland, Lewith, & 
Westoby, 2003). The HCAMQ consists of 11-items and two subscales: 1) holistic health 
beliefs (i.e., beliefs about the mind-body connection) (5 items); and 2) CAM validity 
beliefs (i.e., beliefs regarding the benefits, safety, and risks of using CAM) (6 items) 
(Hyland, Lewith, & Westoby, 2003). The survey items asked participants the extent of 
agreement with positive and negative statements about CAM such as, “Positive thinking 
can help you fight off a minor illness” and “Complementary medicine should only be 
used as a last resort when conventional medicine has nothing to offer.”  Participants 
responded to each question using a 7-point Likert-type scale that assessed their 
agreement with each item (1 = strongly agree to 7 = strongly disagree) (Hyland, Lewith, 
& Westoby, 2003). The lowest possible score was 11, indicating more positive attitudes. 
The highest possible score was 66, indicating more negative attitudes. Cronbach’s α for 
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the 2 subscales demonstrated adequate reliability (α ≥ .60) (Kersten, White, & Tennant, 
2011). The HCAMQ had a good test-retest reliability of 0.86 (Hyland, Lewith, & 
Westoby, 2003) and has been used in college students (Kersten, White, & Tennant, 
2011). Cronbach’s α was 0.65 for this study; the lower reliability of the questionnaire 
reflects the fact that the items being measured were heterogeneous. 
The Use of CAM. The use of CAM was measured using a comprehensive list of 
recognized modalities from the National Institutes of Health (NIH). Variations of this tool 
have been derived using the currently recognized CAM modalities from the National 
Center for Complementary and Integrative Health (NCCIH-NIH) and have been used in 
the graduate student population (Lie & Boker, 2006). Respondents indicated their 
personal use (never used, use currently, used in the past, and would use) of 27 different 
CAM modalities. The instrument consists of a list of CAM modalities with a brief 
description of each modality, such as “Naturopathy – medical system that uses natural 
remedies and the body’s natural ability to health itself to cure disease” and “Massage – 
the action of rubbing, kneading someone’s body to help the person relax.” Examples of 
other CAM modalities included in the instrument were acupuncture, massage, 
aromatherapy, meditation, and yoga. Examples of modalities not as popular include 
chelation and energy health therapy/Reiki. Use of CAM was calculated as a continuous 
score and summed to represent the number of modalities endorsed for each type of 
use. The Cronbach’s α for this instrument was .80.  
Sociodemographic Factors. Basic sociodemographic characteristics were 
collected including age (in years), gender (male, female, other, prefer not the respond), 
marital status (married, single, divorced/separated, widowed, cohabitating), and racial 
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and ethnic identity. Educational status was measured as the year in the program (1st, 
2nd, 3rd, 4th, 5th, 6th, 7th and above) and degree level (Ph.D., master’s, Law, 
Medicine). School and departmental affiliation were collected and regrouped using 
disciplines that were similar to a recent study conducted by UCOP (2017): 
Arts/Humanities, Professional, STEM, and Social Sciences/Social Ecology.  
Socioeconomic Status. The MacArthur Scale of Subjective Social Status was 
used to rate students perceived socioeconomic status (Adler & Stewart, 2007). 
Respondents were asked to indicate where they felt they stood on a “social ladder” 
when compared to other people in the U.S., where the top of the ladder represented the 
people who have the most money, education, and most respected jobs, while the 
bottom of the ladder represented the opposite. The MacArthur Scale has been used in 
variety of subpopulations (Alder, Epel, Castellazzo, & Ickovics, 2000; Alder et al., 2008) 
and a national sample (Operatio et al., 2004) and has shown good stability in the test-
retest (Operatio, Adler, & Williams, 2004) with Kappa values 0.62 (0.58 to 0.64) (Giatti, 
do Valle Camelo, Fernandes de Castro Rodrigues, & Barreto, 2012).  
 A summary of study instruments is presented in Table 1.  
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Table 1.  
Study instruments and their characteristics.   
 
Areas 
Assessed 
Instrument Sample Items Scale Characteristics 
Depression Center for 
Epidemiological 
Studies 
Depression 
Scale-Revised 
(CESD-R) 
Please indicate how often 
you have felt this way in 
the past week or so: 
• My sleep was restless 
• Nothing made me 
happy 
Respondents indicate 
the frequency of 
experiencing a list of 20 
symptoms during the 
past week (not at all, 1-
2 days, 3-4 days, 5-7 
days, nearly every day 
for 2 weeks). 
Anxiety Spielberger 
State-Trait 
Anxiety Inventory 
(STAI) 
Indicate how you feel right 
now, at this moment.  
• I feel calm 
• I feel worried 
Respondents indicate 
the frequency of 
experiencing a list of 6 
emotions (not at all, 
somewhat, moderately, 
very much). 
Attitudes 
toward CAM 
Holistic 
Complementary 
and Alternative 
Medicine 
Questionnaire 
(HCAMQ) 
• It is important to find a 
balance between work 
and relaxation in order 
to stay healthy.  
• It is worthwhile trying 
complementary 
medicine before going 
to the doctor.  
Respondents rate their 
level of agreement to 11 
items on a Likert scale 
(strongly agree, agree, 
mildly agree, mildly 
disagree, disagree, 
strongly disagree). 
Health 
Behaviors 
Personal 
Lifestyle 
Questionnaire 
Indicate to what extent 
each activity applies to 
you: 
• Eat at regular times 
during the day 
• Get adequate sleep 
• Climb at least five 
flights of stairs or walk 
one mile each day 
Respondents indicate 
the frequency in which 
they participate in a list 
of 23 behaviors (almost 
always, frequency, 
occasionally, never). 
Use of CAM List of CAM 
modalities drawn 
from the National 
Center for 
Complementary 
and Integrative 
Health 
Please indicate if you have 
used each therapy 
anytime in your life:  
• Acupuncture 
• Ayurveda 
• Massage 
Respondents choose 
between 3 options 
(never used, use 
currently, used in the 
past). 
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Data Analysis 
The data were analyzed using IBM SPSS statistical package version 25 (SPSS 
Inc., Chicago, IL, USA). Graduate students were classified by discipline into one of four 
categories, 1) Arts/Humanities; 2) Professional; 3) STEM; or (4) Social Sciences/Social 
Ecology. The sample characteristics were examined for systematic differences between 
disciplines using One-Way Analysis of Variance (ANOVA) or chi-square, depending on 
the level of measurement.  
One-way ANOVAs were used to test Aim 1 (to compare the mental health 
disorders, health behaviors, attitudes toward, and the use of CAM between disciplines). 
The Levene’s Test for Homogeneity was not met, so Welch’s F test was used. Post-hoc 
analyses were done using the Games Howell post hoc test to create comparisons 
between disciplines and to assure that an overall confidence coefficient was maintained. 
The Games Howell method was chosen over other procedures for multiple comparisons 
(e.g., Bonferroni or Tukey post hoc tests) because of the assumption of equal variances 
was violated, thus a nonparametric test was used. The sample sizes between 
disciplines were unequal; the Arts/Humanities group had fewer participants than the 
other groups. Chi-square tests were performed to determine categorical differences 
between health behaviors and disciplines. The health behaviors were recoded using 
“never” versus “all others (always, frequently, occasionally).”  
To test Aim 2 (identify the most commonly used CAM modalities), CAM 
modalities that students endorsed as currently using were created into dichotomous 
variables and then summed. The possible range of scores was 0 to 27. The frequencies 
between each discipline were tested using one-way ANOVAs to compare for each CAM 
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modality.  
To test Aim 3 (explore associations between sociodemographic variables, mental 
health disorders, health behaviors, attitudes toward and the use of CAM), Pearson 
Moment Correlations and Spearman’s Rho were used to measure bivariate correlations 
between the data depending on the level of measurement.  
Problems and Alternative Strategies 
Potential problems and alternative strategies were identified and managed. 
There was a possibility the online survey platform could become unavailable and cause 
a disruption in data collection and retrieval. To minimize this risk, the online survey 
remained open until the necessary number of participants were recruited to achieve 
statistical power. In the event of a disruption, the survey was prepared so that it was 
available for a longer period of time. Data was downloaded biweekly by the researcher 
when there were new participants, and stored in accordance with the data security and 
data management procedures, including encrypted and password protected files. This 
process was implemented to reduce the loss of data in the event the data collection 
platform became unavailable.  
Responsible Conduct of Research 
Ethical Conduct of the Study. The study proposal was reviewed and approved 
by the University of California, Irvine Institutional Review Board in April 2018. The study 
was considered exempt research and all marketing materials were approved prior to 
posting. To address the ethical consideration that study participants may exhibit 
psychological distress by taking the survey, study participants were told during the 
screening process that they may exit the survey at any time. To reduce any feelings of 
 	 31 
coercion, there was no requirement to complete the survey or other stipulation to 
receive the study compensation. Any eligible participant could receive compensation 
regardless of survey completion. There is an ethical consideration of measuring 
suicidality. IRBs require that students who screen positive for suicide be contacted and 
connected with appropriate professional resources, such as diversion to the school 
counseling center and psychological services. However, this survey was created to not 
collect any personal identifiers to create an environment where students would feel safe 
to report mental health symptoms without fear of being identified. 
Privacy and Confidentiality. To reduce the possibility of a data breach on the 
third-party platform and to minimize the risk of compromising anonymity and 
confidentiality, no participant identifiers were collected in the online survey. After 
downloading and encrypting the data, all participant files were coded with anonymous 
identifiers and no IP addresses were collected to comply with anonymity. To address 
the problem that survey respondents may try to complete the survey more than once, 
the researcher-initiated the option on the survey platform to allow only one submission 
per IP address. There is also a possibility that a participant will meet the cutoff for 
depression and anxiety. Because the participants will remain anonymous, an 
information page about campus resources for mental health will be provided 
immediately following the measures of mental health. 
Risks and Benefits to the Participant. The use of human subjects presents 
some risks for participants. The survey may have brought up unpleasant memories 
about their personal struggles with mental health. Although the instruments for the 
online survey have been previously tested in similar populations and the survey is 
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designed to minimize discomfort to participants, there is a potential that some 
participants may have felt uncomfortable. Participants may have felt a stigma attached 
to participating in a study about mental health. To minimize these risks, participants 
were informed that they could withdraw from the study at any time or pause completion 
of the survey if they need relief. Furthermore, data were de-identified to protect 
participant identity due to the sensitive nature of mental health disorders.  
Payment to the Participant. Participants were eligible to enter into a raffle for 
one of four $10 amazon.com gift certificates. Winners of the raffle were contacted at the 
conclusion of the study procedures. Research participation was not required to be 
eligible for the raffle. Winning a prize was not guaranteed and the approximate chance 
of winning was 1 in 64. Procedures to ensure eligible individuals who declined to 
participate and given an equal chance of winning the raffle were implemented according 
to the State of California Department of Justice regulations. Eligible individuals who 
wished to participate in the raffle could request entry into the survey raffle by submitting 
their name and email. This information was made available on all study marketing 
materials and on the implied consent. The researcher was blinded to study participation 
for raffle purposes. Participants were able to choose their email address for contact and 
were indistinguishable from survey participants and non-participants. After the 
conclusion of the study, each raffle participant was assigned a random number from 1-
10000. The numbers were ordered and the four (4) closest numbers to 10,000 were 
considered the winners of the raffle. The winners were emailed a link to their $10 
amazon.com gift card using the email provided for inclusion in the raffle.  
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Summary of Chapter 4 
 This chapter detailed the methodology used to conduct this exploratory study. 
The research participants were recruited from a western university in the U.S. to 
complete an online survey. Only full-time graduate students were eligible to participate 
in the study. Selected instruments that were previously validated in similar populations 
were used and found to be reliable for the current study. All aspects of responsible 
conduct of research were followed. 
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CHAPTER 5: 
Results 
Introduction to Chapter 5 
 The results of the three aims of the study will be presented in this chapter. 
Findings comparing graduate student mental health disorders, health behaviors, 
attitudes toward and the use of CAM will be presented with comparisons between 
Arts/Humanities, Professional, STEM, and Social Sciences/Social Ecology.  
Participant Characteristics 
There were 331 eligible students who initiated the survey, agreed to the implied 
consent. A total of 256 participants completed the survey with a completion rate of 77%. 
The survey respondents represented 5% of the graduate student enrollment at the 
University of California, Irvine. Participants were grouped into disciplines recognized by 
the University of California. The discipline group Arts/Humanities included students who 
were enrolled in the School of Arts and School of Humanities. The Professional group 
consisted of students from the School of Law, School of Medicine, School of Business, 
School of Education, School of Nursing, Department of Pharmaceutical Sciences, and 
Program in Public Health. The STEM group included students from Biology, Physical 
Sciences, Engineering, Information and Computer Sciences, Interdisciplinary Program, 
and Math. Social Sciences and Social Ecology made up the final group. 
The mean age of the sample was 27.8 years (SD = 5.04) with 68% of the sample 
identifying as female. STEM and Social Sciences/Social Ecology respondents were 
significantly younger than the Arts/Humanities and Professional students. There were 
no differences in gender identity among the disciplines (Table 2). The study also 
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measured some variables germane to graduate student population including students’ 
perceived social hierarchy. When asked about their perceived social hierarchy in 
comparison to other individuals in the U.S., participants reported ranking themselves 
between 1 (the lowest) and 10 (the highest) (M = 5.07, SD = 1.88). Students in 
Professional and Social Sciences/Social Ecology reported significantly lower perceived 
social hierarchy when compared to respondents in Arts/Humanities and STEM 
disciplines (p < .001) (Table 2).  
Comparative Data on Mental Health Disorders, Health Behaviors, and Attitude 
Toward CAM (Aim 1) 
 Comparative data on mental health disorders, attitudes toward and use of CAM 
are presented in Table 3. No other significant differences between demographic groups 
were found.  
Depressive Symptoms 
The mean score for depressive symptoms was 18.04 (SD = 14.92; range 0 to 
72). Forty-eight percent of respondents scored higher than 16 on the CESD-R, 
indicating signs of clinical depression. One-Way ANOVA showed that depressive 
symptoms were different between disciplines (p < .001). Graduate students in 
Arts/Humanities showed higher depressive symptoms when compared to Professional 
graduate students (p = .001). Professional graduate students showed less depressive 
symptoms when compared to their counterparts in STEM (p = .007) and Social 
Sciences/Social Ecology (p = .001).  
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Anxiety 
The mean score for anxiety was 48.97 (SD = 13.40; range 20 to 80). One-Way 
ANOVA showed that anxiety scores were significantly different between disciplines (p < 
.001). Graduate students in Arts/Humanities showed higher depressive symptoms when 
compared to all other disciplines, Professional (p < .001), STEM (p = .005), and Social 
Sciences/Social Ecology (p = .01).  
Health Behaviors 
Health behaviors were analyzed using two groups: “never” vs “all others (always, 
frequently, occasionally”). Chi-square analyses were run to compare health behaviors 
between disciplines. The study found that 5% of students reported never eating meals 
at regular times, 4% of students reported never getting adequate sleep, and 4% of 
students reported never walking one mile or climbing five flights of stairs a day. 
Graduate students from Arts/Humanities consistently reported higher rates of “never” for 
all health behaviors; however, only the comparisons with getting adequate sleep were 
significant (p = .04). The chi-square tests showed that there were no significant 
differences in eating habits and exercise between the four disciplines (Table 2).   
Attitudes Toward CAM 
The mean score for attitudes toward CAM scores was 32.98 (SD = 5.72; range 
13 to 49). One-Way ANOVA showed that attitudes toward CAM were significantly better 
among graduate students in STEM (p < .001) and Social Sciences/Social Ecology (p = 
.001) compared to their counterparts in Professional programs.  
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Most Commonly Used CAM Modalities (Aim 2) 
The mean number of CAM modalities was 3.69 (SD = 3.28; range 0 to 17). One-
Way ANOVA showed that the use of CAM was significantly higher in Professional 
disciplines than in STEM (p = .001) (Table 4). The top ten CAM modalities reported by 
the participants were exercise, deep breathing techniques, meditation, yoga, relaxation, 
massage, aromatherapy, diet-based therapies, prayer, and herbology. Figure 2 displays 
the comparative results for the percentage of graduate students in each discipline who 
were currently using a specific CAM (Figure 2). Out of the top ten modalities, five 
modalities displayed group differences. Specifically, Professional disciplines reported 
higher use of all ten modalities than other disciplines.  
Associations Between Variable of Interest (Aim 3) 
A summary of the relationships between the variables of interest is illustrated in 
Table 4.  Depressive symptoms were correlated with perceived social hierarchy. 
Students who perceived themselves higher on the social ladder had higher depressive 
symptoms (p < .01). Depressive symptoms were positively correlated with worse scores 
for all three health behaviors. Higher depressive symptoms were associated with lower 
scores on eating habits, sleep, and exercise (all p’s < .01).  Depressive symptoms were 
highly and positively correlated with anxiety scores (p < .01). 
Anxiety was positively correlated with perceived social hierarchy; higher anxiety 
scores were associated with higher social status (p < .01). Anxiety was also positively 
correlated with worse scores for all three health behaviors; higher anxiety scores were 
associated with lower scores on eating habits, sleep, and exercise (all p’s < .01). 
 	 38 
Older age and a higher number of CAM modalities used were correlated with 
worse attitudes toward CAM (p < .01).  Older age was correlated with a greater number 
of CAM modalities endorsed (p < .01). The use of CAM was negatively associated with 
social hierarchy (p < .05), and worse scores on sleep (p < .01) and exercise (p < .05). 
Summary of Chapter 5 
 A total of 256 graduate students representing the Arts/Humanities, Professional, 
STEM, and Social Sciences/Social Ecology disciplines completed the survey. 
Symptoms of depression scores were higher among students from Arts/Humanities, 
STEM, and Social Sciences/Social Ecology when compared to students from the 
Professional disciplines. Anxiety scores were highest among Arts/Humanities students 
when compared to all other disciplines. Eating at regular times during the day, getting 
adequate sleep, and more frequent exercise were associated with reduced symptoms of 
depression and anxiety. Older age was associated with worse attitudes about CAM 
while social hierarchy, sleep, exercise, and attitudes toward CAM were correlated with 
the use of CAM. 
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CHAPTER 6:  
Discussion 
 
This exploratory descriptive study sought to (1) compare mental health disorders, 
health behaviors, attitudes toward and the use of CAM of graduate students from 
different disciplines; (2) identify the most commonly used CAM modalities among 
graduate students; and (3) explore associations between sociodemographic variables, 
mental health disorders, health behaviors, and attitudes toward and the use of CAM. 
Symptoms of depression were higher among graduate students from Arts/Humanities, 
STEM, and Social Sciences/Social Ecology compared to those from Professional 
disciplines. Anxiety scores were highest among graduate students from Arts/Humanities 
when compared to their counterparts. Eating at regular times, getting adequate sleep, 
and climbing at least five flights of stairs or walking one mile were associated with 
reduced symptoms of depression and anxiety. Older age was associated with worse 
attitudes about CAM while social hierarchy, sleep, exercise, and attitudes toward CAM 
were correlated with the use of CAM. Exercise, deep breathing, meditation, yoga, and 
relaxation were the top five CAM modalities used currently. These findings are 
consistent with previous studies on mental health trends among graduate students and 
among CAM usage among U.S. adults. The relevance of these findings points to the 
common usage of CAM modalities in the graduate student population, which can help 
university administrators evaluate programs aimed to promote healthy behaviors and 
mental health. Addressing CAM modalities that students are currently using can help 
utilize resources and promote buy-in for modalities that shown efficacy in alleviating 
mental health disorders.  
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This study showed that depressive symptoms and anxiety were high among 
graduate students. Consistent with the UCOP (2017) report, graduate students reported 
higher rates of depressive symptoms and anxiety than the general population. These 
findings continue to highlight that mental health problems are continuing at an alarming 
trend. These reports of mental health disorders in graduate students are a cause for 
concern and have implications for academic success. Students that report mental health 
disorders are at higher risk for academic consequences including lower grade point 
averages, school dropout, and unemployment (U.S. Government Accountability Office, 
2008). Data revealed that depressed graduate students have worse academic 
outcomes than non-depressed students; 66% of those that were depressed reported 
being on track to complete their academic degree compared to 84% of non-depressed 
students (UCOP, 2017). Only 39% of depressed students reported being engaged in 
day-to-day work compared with 67% of non-depressed students (UCOP, 2017). 
Furthermore, mental health disorders are a source of concern because of graduate 
students’ contributions to scientific advancement (Levecque et al., 2017). Completing a 
doctoral dissertation requires original research and eventually contributes to academic 
output once published (Levecque et al., 2017). During graduate school, students are 
part of larger research teams so mental health and physical illnesses have the potential 
to negatively impact the functioning of these teams. The performance and work of 
graduate students not only advance their own academic ambitions but make important 
contributions to the greater research engine and quality of the academic research 
industry. Shifts in the organization of academic research have raised concerns such as 
increased workloads, intensification and change of pace that potentially impact mental 
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health disorders (Levecque et al., 2017; Schillebeeckx, Maricque, & Lewis, 2013). 
Graduate students have voiced that particular pressures associated with their academic 
work led to depression (UCOP, 2017). Although this study did not measure sources of 
stress that precipitate depression or anxiety, notable studies have reported the 
importance of advisor relationships for graduate success (The Graduate Assembly, 
2014). Graduate advisors play an important role in graduate training and influence the 
creative direction of students’ academic research (The Graduate Assembly, 2014). Calls 
to improve advisor relationships with graduate students are not new and have spanned 
decades (Brown, & Krager, 1985).  
The findings in this study are also consistent with previous reports of disparities 
of mental health disorders among academic disciplines. This study showed that 
graduate students from Arts/Humanities reported higher depressive symptoms and 
anxiety than other disciplines. This finding was also reported in the UCOP (2017) study 
and suggests that there are discipline-unique factors that may account for the disparities 
between schools. There is not a one-size-fits-all approach to improving mental health 
among graduate students. For instance, students in the Professional disciplines had the 
lowest rates of mental health disorders, which may be in part because the Professional 
disciplines consisted of more self-supporting programs (e.g., business, medicine, law, 
nursing), with different tuition and fee structures. These differences could have 
potentially created more resources for those students and more opportunities for career 
development, which would mitigate some stressors of finding post-graduation career 
prospects. With this in mind, designing mental health interventions should be reviewed 
to enhance its efficacy within different disciplines.  
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When comparing sleep across disciplines, students in the Arts/Humanities 
reported the lowest frequency of getting an adequate amount of sleep. There is a 
potential this finding is connected with the cost of education and financial concerns. 
UCOP (2017) found that Humanities students were the least financially confident 
compared with STEM respondents. Students from Humanities potentially face financial 
insecurity and seek out other sources of income (e.g., taking on more jobs, working 
more hours) to supplement the cost of education. Consistent with prior literature on 
health behaviors and mental health disorders, it was not surprising that depression and 
anxiety were correlated with worse scores on health behaviors (Franzen & Buysse, 
2008). Across the health behaviors measured in this study, all three were correlated 
with higher depressive symptoms and anxiety. Graduate students who reported a lower 
frequency of getting adequate sleep, walking one mile a day or climbing five flights of 
stairs, and eating on a regular basis, reported more depressive symptoms and higher 
anxiety. A notable study on graduate student wellbeing reported that only 20% of the 
sample reported sleeping recommended 8 hours during the past week and that sleep 
was the strongest predictor of depression (The Graduate Assembly, 2014). Because of 
the bidirectional relationship between mental health disorders and health behaviors, 
these findings call attention to promoting health behaviors. Universities have adopted a 
well-being approach to mental health and programs that target improving health 
behaviors to augment mental health may be warranted. Recommendations stemming 
from reports on improving health behaviors have identified CAM modalities to promote 
health behaviors. The Graduate Assembly (2014) recommended CAM modalities such 
as mindfulness, yoga, and meditation to reduce barriers to allow students access to 
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resources to promote well-being. The evidence surrounding using CAM modalities to 
treat depression and anxiety is still in its infancy, although the lack of research does not 
diminish its widespread use (van der Watt, Laugharne, & Janca, 2008).  
Age was negatively associated with attitudes toward CAM. That is, older age was 
correlated with worse attitudes. This finding was surprising because older age was 
correlated with using more CAM modalities. This discrepancy could be due to 
participants not recognizing their activities as CAM modalities. For instance, exercise 
and deep breathing techniques were the top two endorsed modalities, which may not 
initially register as CAM for some individuals. The attitudes and the use of CAM in this 
study indicate that students are generally open to CAM modalities and that the majority 
of students were already engaging in CAM practices. Exercise was the top modality 
endorsed by survey respondents which maps well with the measures of health 
behaviors. Researchers suggest that exercise reduces anxiety and depression through 
physiological reactivity to stress and may include psychological mechanisms such as 
distraction and improving self-efficacy (Guszkowska, 2004). Thus, it is important to be 
aware that graduate school is a time of stress for students, which may point to the dual 
benefits of examining targeted exercise programs for graduate student groups. Despite 
the strong relationships between exercise and its efficacy for improving anxiety and 
depression, researchers highlight the implementation problems related to exercise 
programs for mood disorders. Although relatively affordable and is a broad-spectrum 
treatment strategy, there are widespread failures to adopt fitness goals and variability to 
adherence (Asmundson et al., 2013). The UCOP (2017) suggested that although health 
and fitness were only selected by 20% of respondents as their top priority, health and 
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fitness programs provided by the university may help contribute to students’ overall 
health.  
Strengths and Limitations of This Study 
 The limitations of this study include only using single-item measures from the 
Patient Life Questionnaire to measure eating habits, sleep, and exercise. However, 
several studies have used similar one-item measures for health behaviors (UCOP, 
2017; Robertson, Robertson, Jepson, & Maxwell, 2012). The single items were chosen 
to shorten the survey length in an attempt to reduce attrition. Additionally, the single-
item measures were chosen to because they represented the bare minimum health 
behaviors (e.g., walking one mile or five flights of stairs a day). Another limitation of this 
study is the inability to compare against national studies that measure mental health 
disorders because of the heterogeneity of methods and instruments used to collect data 
on these outcomes (Grant et al., 2003).  
The generalizability of these findings should be taken with caution. These 
findings are based on correlations and associations and should not be interpreted as 
cause-and-effect relationships. It is difficult to draw conclusions regarding usefulness 
and efficacy of CAM modalities, health behaviors, and their effects on mental health 
disorders without interventional studies. Study participants were recruited using 
convenience and snowball sampling methods, thus students who were interested in 
health could have self-selected to participate in the study. Because the connection with 
students participating in student government meetings was used to enhance snowball 
recruitment, participants may have been more engaged in campus activities and could 
have exhibited more health behaviors than students who did not have time to participate 
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in co-curricular activities. Graduate students who score higher for depressive symptoms 
are less likely to report feeling engaged in their day-to-day work (UCOP, 2017), which 
may be reflected in not reading or responding to departmental and school-wide emails. 
This survey was distributed to school and departmental student affairs officers to 
increase visibility and to increase the chance that students will receive the email. 
However, this method may not have reached students who felt disengaged from their 
academic work and their departmental affairs. 
The discipline groupings were chosen based on established groups from 
previous studies (The Graduate Assembly, 2014; UCOP, 2017). These groupings may 
not represent homogeneity among subject matter, academic funding models, and 
access to resources, which may have created some heterogeneity within discipline 
groups. There were fewer participants in the Arts/Humanities than the other disciplines. 
This was perhaps due to fewer students within those disciplines or potentially due to 
those students finding less time in their workday to respond to surveys, as indicated by 
these findings that Arts/Humanities students get less adequate sleep than students in 
other disciplines.  
These findings contribute to the body of knowledge regarding mental health 
disorders, health behaviors, attitudes toward and use of CAM in the graduate student 
population. To date, there have been no other research studies exploring the 
connections between CAM and health behaviors in graduate students.  
Implications 
 These findings highlight the disturbing trends of mental health disorders among 
graduate students and offer some insight into mitigating these disorders through 
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knowledge of health behaviors and CAM. Eating habits, sleep, and exercise are known 
predictors of mental health disorders and university administrators can augment their 
promotion with the use of established CAM modalities. Furthermore, knowledge about 
the use of CAM modalities among disciplines will help with the design of intervention 
programs specific to current CAM usage and needs. Addressing mental health 
disorders is paramount to helping graduate students and has future implications for 
promoting scientific advancement and research.  
Future Directions   
The Social Ecological Model multilevel approach provides salient advice on 
addressing behavior change that involves interdisciplinary collaboration across the 
system. This dissertation investigated the intrapersonal aspects of some health 
behaviors. More work needs to be done to address the social and physical 
environments, interpersonal relationships, and policies to create change. The Social 
Ecological Model was useful for conceptualizing an introductory body of research on 
this investigative study and identified areas for further research. The health promotion 
field has been criticized for focusing on behavioral change and ignoring other 
environmental and social factors (Reupert, 2017). The Social Ecological Model offers an 
opportunity to further evaluate graduate student mental health in the context of the 
whole graduate school experience as a system and to address the other domains of the 
model. The interpersonal domain can be examined through social support and 
addressing reports of social isolation during graduate school. This topic is particularly 
salient; relationships between isolation and health behaviors have been established 
(Aryes, Atkins, & Mahat, 2010).  Advisor relationships are key to cultivating the student 
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researcher and play an important role in graduate students training and success. The 
organizational environment can be investigated by identifying infrastructure and physical 
environments that students interact with. For instance, the distance to walk from their 
offices and labs to the graduate lounge and professional development events may be 
an important indicator for the participation of these events. The community domain can 
be explored by examining campus climate, culture, and norms. National attention from 
policy observers has highlighted factors that may contribute to the high levels of 
distress, such as research conditions, career prospects, and advisor/mentor 
relationships (Levecque et al., 2017; UCOP, 2017) that warrant further investigation. 
Lastly, the policy domain should be examined for regulations that may be perceived as 
barriers or facilitators of graduate success (e.g., requirements for leaves of absence). 
The Okanagan Charter, developed by the University of British Columbia, provides an 
example for promoting health at universities and colleges through an examination of 
campus policies (Okanagan Charter, 2015). The charter recommends that campuses 
embed health into all aspects of the campus culture, operations, and policies and to 
make a commitment to improving wellbeing.  
Conclusion/Summary of Chapter 6 
 This exploratory study examined mental health disorders among graduate 
students and their relationships with health behaviors, attitudes toward and the use of 
CAM. The results from this study are consistent with prior literature that depressive 
symptoms and anxiety were pervasive among the graduate student population. Levels 
of mental health disorders differed among disciplines and were highest in the graduate 
students from Arts/Humanities. This study further adds that graduate students exhibit 
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poor health behaviors, with Arts/Humanities students reporting lower frequencies of 
getting an adequate amount of sleep. Finally, findings showed that graduate students 
exhibited high usage of CAM modalities, with exercise, deep breathing, meditation, and 
yoga, and relaxation among the top five modalities used. These results highlight the 
potential for developing future studies and intervention programs to improve mental 
health by promoting health behaviors and CAM.  
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